Changes in the mRNA population of chick myoblasts during myogenesis in vitro.
We have analyzed the sequence complexity, frequency distribution and coding capacity of the mRNA populations of primary chick embryo muscle cultures at different stages of myogenesis. Prefusion cultures, fused myofibrillar cultures and cultures blocked for both fusion and myogenesis all contain about 17,000 different mRNA sequences, arranged in three of four abundance classes. The myofibril (96 hr) cultures, however, contain about 2500 sequences in higher concentration and six sequences in exceptionally high concentration, each present in about 15,000 copies per nucleus. These sequences are shown to be 10 times less common in premyogenic (26 hr) cultures and 40 times less common in cultures that have been blocked by BUdR against both fusion and myogenesis. The concentration of these sequences in cultures developing toward myofibril formation correlates well with the capacity of the mRNA to stimulate the cell-free synthesis of muscle-specific proteins. A more direct approach to the identity of the abundant class of myofibril mRNA indicates that it contains the templates for the synthesis of seven polypeptides that are synthesized in particularly large amounts in myogenic cultures, including myosin, actin and tropomyosin. Between 20 and 30% of the abundant mRNA is transcribed from moderately repetitive DNA sequences. The remainder of the abundant, and all of the less-abundant, mRNA is transcribed from single-copy DNA.